ADDISABABA UNIVERSTY
COLLEGE OF HEALTH SCIENCES
SCHOOL OF PUBLIC HEALTH

Evaluation of Mini Nutritional Assessment tool among
Elderly population in Yeka Sub city, Addis Ababa, Ethiopia

By: Mesfin Agachew (BSc)
Advisor: Demewoz Haile (M Sc)

A THESISSUBMITTED TO ADDIS ABABA UNIVERSITY COLLEGE OF
HEALTH SCIENCE SCHOOL OF PUBLIC HEALTH, INPARTIAL

FULFILMENT OF THE REQUIRMENTS FOR THE DEGREE OF
MASTERSIN PUBLIC HEALTH

June 2017
Addis Ababa, Ethiopia



Addis Ababa University
College of health sciences

School of public health

Evaluation of Mini Nutritional Assessment tool among Elderly
population in Yeka sub city, Addis Ababa, Ethiopia



APROVAL BY THE BOARD OF EXAMINERS

This thesis by Mesfin Agachew is accepted in its present form by the board of examiners as fulfilling

thesis requirement for the degree of master in Public Health.

Principal investigator

Mesfin Agachew (BSc) Date. Signature
Advisor
Demewoz Haile (MSc) Date. Signature
Examiners

Professor Jemal Haidar Date Signature




TABLE OF CONTENTS

Contents Page
TABLE OF CONTENTS ..ottt ettt et sttt st et st sa st sr e saeesne b saeenes v
LIST OF TABLES ...ttt sttt sttt ettt ettt sttt bt e n e s bt ean et e bt ennenrenres VI
LIST OF FIGURES ...ttt ettt sttt st et b e st e b bt et ebe et ebtebe b VII
ACRONYMS AND ABBREVIATIONS .....coiiititiiiiieienintetente sttt ettt ene st st ne s eeeenes VIII
ABSTRACT ...ttt ettt s h ettt s bt e et et e bt et e st e sbt et e b e e bt et e bt ebt et e nbeebe et e naes IX
1. INTRODUCGTION .....ooitiiiiiiietetintetente ettt st ettt st ste st se s bt saeeae bt bt esn e bt sseenaesresaeennenaesnens 1
T1BACKZIOUNG ...ttt ettt ettt e b e bt sae e st sat e st e et st et et et e ne e 1
1.2 Statement Of the PrODIEIML.......c.coiiiiiiiieiiiie ettt st 2
1.3 Significance Of the STUAY ......ccceeriiiiii ettt 4

2. LITERATURE REVIEW ..ottt ettt sttt sttt st ettt et b 5
2.1 Burden of under nutrition among elderly PEOPIE .......c..coriiriiiiiiiiiiieeeeeeeee e 5
2.2 Nutritional assessment for elders and Mini Nutritional Assessment TOOl.........c.ccceevieeriiiriiierneennnee. 7
2.3 Conceptual frAMEWOTKS .......cccueiiiiiiiiiieieeeee ettt ettt et et e e s bt e sbeesbeesaeesate e 9

3. OBJECTIVE OF THE STUDY ..ottt ettt ettt ettt ettt et et sbe et nae s ees 10
3.1 GENETAL ODJECHIVE ...ttt ettt ettt ettt sttt ettt et e bt e bt e bt e s bt e sbeesbeesabesabesabesabeeabeenbeensean 10
3.2 SPECIIC ODJECTIVES ...nvveuiiruiiiiieiieitettete ettt ettt sttt ettt et sbeesbe e sbeesaeesanesatesaneeateemneenneen 10

4. METHODOLOGY ..ottt sttt sttt st ete sttt st s b e sbe e enae bt esne st e sreemnesbesreemnennesneenee 11
4.1 Study Area and Period ........cooueiiiiiiiiiiiieiee ettt st e 11
4.2, STUAY DIBSIZN ...ttt ettt ettt st sttt sttt e b e bt e sae e et s s eaees 11
4.3 POPULALION ..ottt ettt ettt e b e b e b e s bt e s bt e s hbesateeabesab e et e e bt e bt e nbeesbeesheesaeesaeeeaees 11
4.4 EIZIDIEY CIIEEIIA . uveeuveeiieiieniienieeeteeteete ettt ettt et ettt e s bt sae e sae e st st e sanesatesmeeeateeaseennees 11
4.5 Sample size and SAMPIING PIrOCEAUIE ........covuiiruiiiiiiiieieiie ettt ettt e st st s s 12
4.5.1 Sample SiZe DetermMINation..........c.eeerueiiriiiriiieiiie et eeieeeite et erteeebee ettt e sabeesbeesbeeesareesabeesanes 12
4.5.2 SampPling ProCEAUIE ........oouiiiiiiiiieeeeeee ettt ettt et b et e bt e bt e b e sae e 12

4.6 Evaluation of Reliability and Validation of the MINA t00].........cccccoviriiriiniiiiiiiiecnececcee 14
4.7 Data Collection Procedure and INSEIUMENT .......cccoeevveriirierieriinieienieneereie et eeenesreeaeens 15
4.7.1 Anthropometric MEASUIEIMENT .......cccutertieriiniiriienientente ettt ettt et re et esreesbeesbeesaeesaeesaeesaees 15
4.8 Data Quality Management ..........ccocueeiirriirriieiieteieenteeniee sttt st sttt et sneebe bt e enneenaees 16
4.9 Data Entry and StatiStical ANalYSIS.......ceoeerieriiriiiieiieiieeie ettt ettt s 17
4.10 Ethical CIEATANCE ....c..eevutiriiiriiiriirieeie ettt ettt ettt ettt ettt e s sae e st e satesatesatesaneeaneenneenreenseen 18



4.11 Dissemination anNd PLAN.........ccooiiiiiiiiiee ettt e e e e ettt e e e e s e eeeeeaaarraeaeaaees 18

S RESULT ettt et ettt et e bt e bt e s bt e s bt e shbesabeeabesabesateeabe et e e bt e beenbeenbeenaees 19
5.1 Socio demographic characteristics Of PartiCIPant ...........coceereereeriieriienrerseeeeeeeeeene et 19
5.2 Reliability of FUIl MINA TOOL .......cocuiiiiiiiiieiiiiteteeet ettt sttt ettt st et 20
5.3 Validity of FUll MINA TOOL.......cociiiiiiiieieeteeeeee ettt sttt sttt e bees 22
5.3 Reliability of Short MINA TOOL........ooiiiiiiiiee ettt sttt et 24
5.4 Validity of Short MINA TOOL.....c...oiiiiiiiieeeeee ettt ettt e b e nbees 25
5.5 Simplified Nutritional Appetite Questionnaire (SNAQ).......ceeviirriiiriiiriiieieeeeeee e 27

5.6 Reliability of Modified Short MINA Tool (IMS-MINA) ......coiiiiiiiiiiiiiieeeeieeeeeeeee et 28
5.7 Validity of MS-MNA TOOL......cootiiiiiiiiiiititeeet ettt ettt sttt st 29

6. DISCUSSION ...ttt ettt ettt et e bt e s bt e bt e s bt e s bt e s bt e e aeesueeeateeateeabeeabe e be e beenbeenbeens 32
6.1 Strength Of the STUAY ...cc.eoiiiiii ettt sttt 36
6.1 Limitation Of the StUAY ........cooiiiiiiii ettt st sttt e 36
0.2 CONCIUSION ..ttt ettt ettt ettt et e sb e e bt e sb e e s bt e sb e e e bt e sateeatesateeabeeabeenbeenbeenbeenbeens 36
6.3 RECOMMENAATION .....eeiniiiiiiieiiie ettt ettt ettt ettt et e e st e s bt e e bbeesabeesabeesbeeesabeesabeesabaesnneeesaseenn 37

REFEIBNCES.......cee ettt 38

APPCIAICES. ...ttt ettt ettt et et b e bt s bt s ae e ettt e bt et ettt e bt e b bt e beenaeeeaees 40
Annex [- Consent form (English VErsion)........c.cceeiiiiiiiiiiiiiiiiiieee ettt 40
Annex II- Questionnaire (English VErsion) ..........ccccceeiiiiiiiiiniiiniieeie ettt ettt 42
Annex III- Consent form (AMRNAriC VEISION) .......ccovevuvieeieeeeiiiiieeeeeeeeeeestreeeeeeeeeensrereeseeeeeensnrereeesessssnnnnns 48
Annex V- Questionnaire (AmNAaric VETSION) ........ceeecuiiieeiiieeeiiiieeesiiteeeesieeeeeireeeestreeessssseeesssseeessssseeeans 50



LIST OF TABLES

Table 1: Socio demographic characteristics of elders in Yeka Sub city, Addis Ababa, Ethiopia, 2017

(NT506) .0 cee ettt e e e e s a e s r e b sr e s b 19
Table 2: Correlation between total MNA score and eighteen items of MNA among elders in Yeka sub
city, Addis Ababa, Ethiopia, 2017 (NT500) .....cccutriiiiiieienieree e e 20
Table 3: Reliability of full MNA variables among elders in Yeka Sub city, Addis Ababa, Ethiopia,
2017(Cronbaches o =0.70, N0 Of ItEMS=18)....ccceiiirrriiieiiiiiiiiiiiiee et eeeerrrrr e e e e e eeearrreereeeseessarereeeeees 21
Table 4 : Correlation between total MNA score and single anthropometric measurements of elderly living
in Yeka sub city, Addis Ababa, Ethiopia, 2017 (N=500) .....eeceireeriinienieiiereeeee e 22
Table 5: Reliability of MNA-SF among elders in Yeka sub city, Addis Ababa, Ethiopia, (Cronbaches
0=0.50, no of itemMS=06), 2017 (NZ500) ....uuvreeiiiiiiiirireeie ettt eeeecrrre e e e e eeeareeeeeeeeesabraereeeeseesssarereeeeeens 24
Table 6: Correlation between total MNA-SF score and six items of MNA-SF among elderly in Yeka sub
city, Addis Ababa, Ethiopia, 2017(N=500) ......ccctrriiriierieerierieriere e s s 25
Table 7: Correlation between score of total MNA-SF and single anthropometric measurements of elders
living in Yeka sub city, Addis Ababa, Ethiopia,2017 (N=500) ........ccocerrerierniiriinieeeeeee e 25
Table 8: Correlation between total SNAQ score and four items of SNAQ among elders in Yeka sub city,
Addis Ababa, Ethiopia, 2017 (N7500) .....coueiiiiiiiiieeee ettt s s s e e 27
Table 9: Correlation between total SNAQ score and single anthropometric measurements among elders in
Yeka Sub city, Addis Ababa, Ethiopia, 2017 (NZ506)......cc.ccieereiriirienienieneeeieee e 27
Table 10: Correlation between total MS-MNA score and the eight items of MS-MNA among elders in
yeka subcity, Addis Ababa,Ethiopia,2017 (N=5006) ......cccueriiriiiriiiiiiiiieeeeeeeee e 28
Table 11: Reliability of MS-MNA tool among elders in Yeka subcity, Addis Ababa, Ethiopia,
(Cronbaches 0 =0.711), 2017 (NT500) .......ceiriuieiiiiiieeeiiieeeseiteesseieeessreeesseeeessssreeesssaeessssseeessssseeessssseees 29
Table 12: Correlation between MS-MNA tool and single anthropometric measurements among elders in
Yeka Subcity,Addis Ababa,Ethiopia,2017 (N=5006).....c.cuteiiiiriiieiieeeieertee et 29
Table 13: Comparison in validity and reliability of full MNA, MNA-SF and MS-MNA in Yeka sub city,
Addis Ababa, Ethiopia,2017(NT500) .....ccvieeeeiinieeieiieeeesene ettt sre e e e 31

\



LIST OF FIGURES

Figure 1 conceptual frame WOTIK .........cooiiiiiiiiiiiiiiiee e 9
Figure 2.Sampling procedure to address study subjects in Yeka Sub city, Addis Ababa, Ethiopia, 2017..13
Figure 3: ROC curve of full MNA in predicting lower BMI (18.5kg/m2) as a marker of malnutrition in

Yeka sub city , Addis Ababa, Ethiopia, 2017(N=506) .....coevouieriiieiieeiieeree et 23
Figure 4 : ROC curve of MNA-SF in predicting lower BMI (18.5 kg/m2) as a marker of malnutrition in
yeka subcity, Addis Ababa,Ethiopia,2017. (N=500) .....ccceereiriiiiiiiiieeeeeeeee e 26
Figure 5: ROC curve of MS-MNA tool in predicting lower BMI (<18.5kg/m?2) as a marker of
malnutrition in elders of Yeka Sub city, Addis Ababa, Ethiopia, 2017(n=500)........cccceeveerreeriirerieeriiennns 30

VI



AUC
BMI

CC

CGA
EFMoH
IADL
MNA
MNA-SF
MS-MNA
MUAC
ROC
SNAQ
SPH
SPSS

WHO

ACRONYMSAND ABBREVIATIONS

Area Under the Curve

Body Mass Index

Calf Circumference

Comprehensive Geriatric Assessment
Ethiopian Federal Ministry of Health
Instrumental Activities of Daily Life

Mini Nutritional Assessment

Mini Nutritional Assessment Short Form
Modified Short Mini Nutritional Assessment
Mid Upper Arm Circumference

Receiver operating characteristics

Simplified Nutritional Assessment Questionnaire
School of Public Health

Statistical Package for Social Sciences

World Health Organization

VI



ABSTRACT

Background: Malnutrition is the most important determinant factor for elders on their general
health and quality of life. Eventhogh the life expectancy of Ethiopian elders is increasing; there
was no valid tool to assess the nutritional status of elders. Body Mass Index (BMI) may be
unreliable to assess the nutritional status of elders if used as single measurement. Mini nutritional
assessment (MNA) tool is the most widely used and noninvasive tool to assess the nutritional
status of elders. MNA tool was not validated and practiced for intervention in Ethiopian elderly
population.

Objective: To evaluate the reliability and validity of mini nutritional assessment tool among
elders in Yeka sub city, Addis Ababa, Ethiopia.

Method: Community based cross sectional study was conducted among 506 elders. Two stage
cluster sampling method and systematic random sampling technique was employed to address
study subjects. The reliability and validity of the MNA tool and MNA-SF were evaluated against
BMI. A modified short Mini Nutritional Assessment (MS-MNA) tool was derived by a principal
component analysis. The items to create MS-MNA were derived from the full MNA tool and
appetite assessment tool. Accuracy, sensitivity, specificity and cut off point were evaluated to
determine validity of full MNA and MS-MNA. The reliability also assessed using Cronbaches a
coefficient. Criterion-related validity of the MNA tool was evaluated computing the correlation
between total MNA score and single anthropometric measurements. Youden index used to
determine best cut of points for MNA and MS-MNA tool.

Result: The mean MNA score was 19.9+ 4.5. Cronbaches o value of full MNA tool was found
0.7.The overall accuracy of full MNA was 91% (95 % CI, 87.5%--94.9%, p< 0.001). The
sensitivity and specificity of full MNA tool using established cut of point was 87.9% and 89.6%
respectively. Using Youden index the best cut of point to detect malnourished and risk of
malnutrition was found 16 with sensitivity 90.4% and specificity 86.8%. Cronbaches a value of
MS-MNA tool was found 0.71. The overall accuracy of MS-MNA was found 87 %( 95%ClI,
0.837-0.910, p<0.001). Using Youden index the best cut of point was 14.5 with sensitivity and
specificity of 80% and 80.2% respectively.

Conclusion: Full MNA tool was valid and reliable to identify elders as malnourished, at risk
of malnutrition and well-nourished with modulation of cut of points. The MS-MNA tool was
also reliable and valid nutritional assessment tool. However, the short MNA tool was not valid
and reliable in this study. Further research is recommended to validate the MS-MNA tool against
biochemical markers.



1. INTRODUCTION

1.1Background

Malnutrition defined as “the cellular imbalance between the supply of nutrients and energy and
the body's demand for them to ensure growth, maintenance, and specific functions”. It may be
caused by the lack of one or more nutrients (under nutrition), or an excess of nutrients (over
nutrition[1]. In the ageing and sick population, malnutrition is an important problem that has
been seen in hospitals, residential care and in the community[2]. Malnutrition is not an inevitable
side effect of ageing, but many changes associated with the process of ageing can promote
malnutrition. For example, ageing is frequently associated with decreases in taste acuity and
smell, deteriorating dental health, and decreases in physical activity, which may all affect
nutrient intake. Any change in nutrient intake can lead to malnutrition with its potentially serious

consequences|[3].

Elderly people over the age 60 years are growing rapidly in developing countries. By 2030, the
elderly population in the developing world is projected to grow 140 percent[4]. The elderly
population in developing countries is growing more rapidly than in more developed nations and
it is projected that in 2020, 70% of those aged above 60 years will live in developing
countries[5]. Fifteen percent of the world population and 4.7% of Ethiopian population is

categorized as elderly population aged >60 years[6, 7].

The Mini Nutritional Assessment tool (MNA) tool, which was published in 1994, is a short, non-
invasive, reliable and extensively evaluated nutritional assessment tool for free-living and
clinically relevant elderly populations. It was developed by Nestlé and leading international
geriatricians and well validated in international studies in a variety of settings[8]. Similarly,
MNA tool is suggested by the European Society for Clinical Nutrition and Metabolism for
routine geriatric nutritional assessments. The full MNA is the original version of the MNA and
takes 10-15 minutes to complete[9]. A number of nutritional assessment instruments including
the Mini Nutritional Assessment (MNA) have been developed to assess nutritional status of

elderly[10].



1.2 Statement of the Problem

Old age people are more susceptible for malnutrition and infection. The cost of health
expenditure associated with treating the infection and/or malnutrition is also high. In Ethiopia
the elderly population is growing rapidly which could increase burden of malnutrition and other
non-communicable diseases in the future[11]. Older people are highly neglected from different
health and social interventions carried out by different stake holders. In the nutrition sector,
interventions and priorities given for children and women of childbearing age, and where as the
nutritional status of older people is almost never assessed, despite their vulnerability. Nutrient
needs of older people are different due to natural aging process, dental problems and
psychosocial issues. This makes them different and demands critical nutritional evaluation and

follow up[12].

Aging may come with an accumulation of diseases and impairments, including cognitive and
physical decline, depressive symptoms and emotional changes, all of which may directly
influence the balance between nutritional needs and intake. Dietary behavior of older individuals
may change because of health or social reasons, decrease in taste and smell, or a reduced ability
to purchase and prepare food. This combination of symptoms or conditions put older individuals
at a higher risk of malnutrition. Malnutrition is a prognostic factor associated with morbidity,
mortality and costs of care. It is therefore important to detect those older individuals who are at
risk for malnutrition[13].

If malnutrition is not intervened in its early stage among elderly population it can result in
various negative health outcomes such as morbidity, poor quality of life and impaired functional
autonomy. There are no comprehensive data of the prevalence of malnutrition in community—
dwelling elderly individuals in Ethiopia. The Mini Nutritional Assessment (MNA), a nutritional

assessment tool allows to identify elders malnourished and at risk of malnutrition[ 14].

Assessment of the nutritional status among elderly includes both biochemical and
anthropometric measurements. However; using these two measurements together to assess
nutritional status of a large number of elderly is not feasible. Therefore, for a long time single
Anthropometric measurements were used to assess the nutritional status of elderly even if they

failed to provide adequate estimates of nutritional status of elderly people[15]. Body Mass Index



(BMI)may be unreliable in the presence of confounding factors such as edema or ascites, and
may not identify significant unintentional weight loss if used as a single assessment[16]. The
MNA can be easily administered by peripheral or primary level health staff, without the need for
biochemical testing or specific training in nutrition. Therefore, it is very important to do
nutritional assessment in the elderly, making use of valid tools. MNA tool has not been evaluated
in Addis Ababa elderly population, despite the fact that Addis Ababa is the most urbanized city
in the nation. In light of this, this particular study was conducted to evaluate the reliability and

validity of MNA tool among elders in Yeka sub city, Addis Ababa, Ethiopia.



1.3 Significance of the Study

The increasing number of elderly people with less effort to combat their health and nutritional
needs seek great attention in Ethiopia. Currently increasing Ethiopian life expectancy is an
indicative to give attention for elderly. However, there are no studies which assess the
determinants of malnutrition in elderly people in Ethiopia. In addition, there was no valid tool to
assess the nutritional status of elders in Ethiopia. There is the fact that men marry younger
women and there are more widows in the world than widowers. Women in our countries rely on
men for economic resources, making them at risk for dependency, isolation, neglect, and

poverty[17].

Evaluation of MNA tool is important for elders to assess their nutritional status and to have
timely intervention. Assessment of nutritional status of elders is primarily helpful for elders to
have adequate understanding on their nutritional status. This gives them to have a habit of good
nutrition and profoundly increased life expectancy. This study will help health care providers to
assess the nutritional status of elders using the appropriate tool and provide appropriate care to
improve their nutritional status. Evaluation of the tool and clear understanding on the nutritional
status of elderly individuals extremely useful for evidence based intervention. The study will also
have contribution for governments, program managers and policy makers to give priority and
give attention on nutritional status of elderly individuals. Therefore, the present study was
conducted with the objective to evaluate whether MNA can identify malnutrition and risk for
malnutrition among elderly population living in urban community of Yeka sub city, Addis

Ababa, Ethiopia.



2. LITERATURE REVIEW

2.1 Burden of under nutrition among elderly people

Malnutrition is a common clinical and public health problem, which has adverse effects on every
system of the body and on physical and psychological function. Malnutrition is both a cause and
consequence of disease, delaying recovery from illness and increasing the risk of complications.
This is at enormous cost to individuals, health care systems and society[ 18].Malnutrition is the
condition that develops when the body does not get the right amount of vitamins, minerals and
other nutrients (e.g. energy, protein) it needs to maintain health, promote cell and tissue growth
and normal organ function. Malnutrition may result from consuming too little food, a shortage of
key nutrients, or altered absorption or metabolism. Older adults are at particular risk of

malnutrition[12].

Estimates of the prevalence of malnutrition vary by setting, subgroup and method of assessment.
Prevalence rates may be affected by confounding factors such as disease status or setting.
Definitions vary across studies, and sample sizes are often too small to allow for meaningful
interpretation of data[19].Across sectional study done in 2015 for Portugal elders on validity of
MNA revealed that the tool was valid for elders to assess the nutritional status with specificity
and sensitivity 74.0-85.1%and 64.2-94.2% respectively. Another study done in Spain on
reliability of MNA in institutionalized elders shows that the internal consistency is 0.83 and

concluded MNA is reliable for elders[20].

Across sectional study conducted in Netherlands on prevalence and determinants of malnutrition
in geriatric out patients, 17% of respondents are malnourished and 58% are at risk for
malnutrition. According to this study, Depression, being independent activities of daily life
(IADL) dependent, and smoking were independently associated with an increased risk of
malnutrition. Alcohol use was associated with a decreased risk[13].Similar study conducted in
Brazil found that 29.7% were undernourished according BMI cut of point by WHO[21]. Another
community based cross sectional study conducted in Iran revealed that 12%, 42.7%, 45.3% were
malnourished, well-nourished and at risk for malnutrition respectively. On this study, females are
more malnourished than males, non-educated than educated, lonely than living with family and

unemployed than employed which was assessed using mini nutritional assessment method[22].



After two years of this study in Iran, another study conducted on validation of MNA for elders to
assess the nutritional status and found that sensitivity and specificity of 88% and 62 %
respectively. The study also revealed that reliability of the tool using Cronbaches a coefficient is
0.61 and concludes MNA was not reliable to assess the nutritional status for elders in Iran with

established cut of points[23].

Mini Nutritional Assessment tool was used in Brazil to assess the nutritional status of
institutionalized elderly populations and they found that 66.35 were malnourished and at risk of
malnutrition. On this study, it has been observed that among men the prevalence of this condition
(76.6%) was higher than in women (62.4%)[24]. A study conducted in Lebanon, the same tool
was used and done on rural community revealed that 8% were malnourished and 29.1 were at
risk for malnutrition. According to this study, socio-demographic status, among women the level
of illiteracy and poor income was significantly higher than in men. Moreover, chronic diseases,
poor self-perceived health, frailty, functional disability, depressive symptoms and cognitive
impairment were particularly high and significantly more frequent in women than in men[5]. A
recent community based cross sectional study on nutritional status of elderly population in south
west China showed 3.2% and 19.3% were malnourished and at risk for malnutrition
respectively[25]. On the studies discussed above we conclude that malnutrition prevalence in

community based compared to facility based is much lower.

Even though it was necessary to assess the nutritional status for elders in Ethiopia, there is no
validated tool and their nutritional status was not assessed. A cross sectional a study conducted
in Ethiopia on prevalence of under nutrition among elderly population in Gondar found that
21.9% were undernourished. According to this study, being female, being older, being poor,
having poor dietary diversity and being none educated are independently and negatively
associated with elderly nutritional status. But this study uses BMI to assess the nutritional status

which was highly affected with confounders especially in elders[17].

Another study done in Ethiopia on evaluation of MNA tool among community dwelling elderly
population in Hawassa found that 28.3% were malnourished and 62.4% were at risk for
malnutrition. The study also showed that the sensitivity and specificity was 80.1 and 72.5
respectively with the established cutoff points. The study also revealed that a significant positive

correlation was found between total MNA score and the eighteen items of MNA and reliability
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of 0.65 [15]. There was no another study conducted on evaluation of MNA tool and the current
study may not represent elders population in Addis Ababa and they strongly recommend further
study on validation of MNA tool . Therefore, the present study aimed to assess the reliability of
MNA tool among elders in Addis Ababa. Both studies conducted in Ethiopia showed that

prevalence of under nutrition was high and indicative to conduct further study.

2.2 Nutritional assessment for eldersand Mini Nutritional Assessment T ool
The development of the MNA began during the 1989 International Association of Geriatrics and
Gerontology (IAGG) meeting in Acapulco with a discussion between Bruno Vela’s (Department
of Geriatric Medicine, Toulouse University Hospital, France) and Yves Guigoz (Researcher at
the Nestle Research Centre, Switzerland). This meeting highlighted that even if there was proven
evidence of the high prevalence of malnutrition in institutionalized, frail and hospitalized older
people, nutritional assessment was not currently performed in clinical practice due to the
complexity of nutritional evaluation. The aim of the discussion was to design an assessment tool
for nutritional status in older people, analogous to the Mini-Mental State Examination (MMSE)
for the assessment of cognitive function, reliable, cheap and quick to perform[26].The MNA was
initially validated in a cohort of more than 150 healthy, frail and acutely ill elderly patients in
Toulouse, France, between 1990 and 1991. Subsequently, the MNA was validated in the New-
Mexico Aging Process Study (NMAPS), a longitudinal survey on nutrition and aging and in
2001 by the Nestle Research Centre in Lausanne(Switzerland)[27].

MNA shows good sensitivity and specificity compared to a variety of nutritional assessment
parameters including biochemical values, anthropometric values and dietary intakes[20]. Mini
Nutrition Assessment (MNA) tool contains geriatric-related assessment questions specific to
nutritional and health conditions, autonomy, quality of life, cognition, mobility and personal
health[9].The full MNA is an excellent tool for the research setting. It may provide additional
information about the causes of malnutrition in persons identified as malnourished or at risk for
malnutrition. Full MNA is composed of 18 questions which are divided in to four main
categories; dietary assessment, subjective assessment, global assessment and anthropometric
data. Full MNA gives a maximum of 30 points and it classifies the elderly as: malnourished
(MNA < 17 points), at risk of malnutrition (MNA: 17-23.5) and well nourished(MNA > =24
points.[28].



The short-form (MNA-SF), consisting of six items, was published in 2001. In 2009, a revised
version of the MNA-SF was proposed to overcome certain drawbacks of the previous MNA-SF.
The MNA-SF now features the same three categories as the full MNA. All items of MNA-SF
were derived from full MNA. The MNA-SF may now be completed using calf circumference
instead of BMI in cases of missing weight and height data[29]. MNA-SF has maximum of 14
points and it classifies the elderly peoples as malnourished(MNA-SF<8), at risk of malnutrition

(MNA-SF 8-11) and well nourished (MNA-SF>= 12)[28].

Nutritional assessment in older people to detect malnutrition or risk of malnutrition is essential

to avoid adverse nutrition-related outcomes. Poor nutritional status appears to be a major
contributing factor for poor prognosis in malnourished individuals. After 20 years of clinical
practice and research, the Mini Nutritional Assessment (MNA) seems to be the tool most widely
accepted by health cares and patients for the assessment of nutritional impairment in CGA. MNA
classifies, with well-established thresholds, the nutritional status of older people with the added
advantage of proposing and guiding interventions. Even more, the MNA is correlated to
nutritional interventions when these are successful, with improved scores showing response to

the intervention[30].



2.3 Conceptual frameworks
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3. OBJECTIVE OF THE STUDY

3.1 General Objective

» To evaluate the validity and reliability of Mini Nutritional Assessment tool among

elders in Yeka Sub city, Addis Ababa ,Ethiopia

3.2 Specific Objectives
» To determine the validity of Mini Nutritional Assessment tool among elders in Yeka
sub city, Addis Ababa, Ethiopia
» To determine the reliability of Mini Nutritional Assessment tool among elders in Yeka
Sub city , Addis Ababa, Ethiopia
» To derive Modified Short Mini Nutritional Assessment tool which is valid and reliable

for Ethiopian setup
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4. METHODOLOGY

4.1 Study Area and Period

This study was conducted in Addis Ababa community dwellers from March 5, 2017 to April 7,
2017. Addis Ababa is the largest city of Ethiopia. It is located on a well-watered plateau
surrounded by hills and mountains in a geographic center of the country. Since the late 19"
century, Addis Ababa has been the capital city of Ethiopian state. There are 10 administrative
sub cities in Addis Ababa .Yeka sub city is the second largest sub city next to Bole sub city
which is located in the North Eastern part of Addis Ababa with an elevation of 2,355 meter
above sea level. Structurally Yeka sub city has 13 administrative woreda and has an area of
85.46 km2 with population size of 433,475. In the sub city there was also Mekedonia elders
association getting support from different non-governmental organization and from the
community. According to Ethiopian central statistical agency in 2014, the Ethiopian elder

population is estimated to be 4.7% of the total population[7].

4.2. Study Design

Community based quantitative cross sectional study was conducted among community dwelling
elderly.

4.3 Population
Sour ce Population
The source population was all elderly people age > 60 years living in Yeka sub city.
Study Population
The study population was all elderly people in randomly selected woreda in Yeka sub city.
4.4 Eligibility Criteria
Inclusion Criteria

All elderly people age greater than or equal to 60 years living in selected cluster that live for 6
month or greater included in the study.

Exclusion Criteria

» Edematous old ages were not included in the study.

» Severely ill elderly people were not included in this study
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4.5 Sample size and sampling procedure

4.5.1 Sample Size Determination

The final sample size was determined by using a single population proportion formula using the
prevalence of malnutrition 28.3 % which was done in Hawassa and published in 2016[15] with
95 % confidence level and a maximum discrepancy of 5%. The sample size calculated using the

formula;

n=(Zax)’p (1-p)
o

Where;
n= sample size
Z= Standard proportion population at 95% confidence interval (1.96)
P= Estimated proportion of malnutrition
d= Margin of error

n= (1.96)°x 0.28(1-0.28) = 3.84x0.28x0.72 =307

(0.05)? 0.0025
By considering design effect 1.5 n=307x1.5= 460 by considering non response rate 10% = 46

The final sample size (n) was  n= 460 +46= 506

4.5.2 Sampling Procedure

Two stage cluster sampling technique was used to address study subjects. Yeka sub city selected
purposively from other sub cities because of larger population. Simple random sampling
technique was used to select 4 woredas (greater than 30 %) from the total of 13 woredas in the
sub city. Three ketenas (clusters) from each woreda were selected using simple random sampling
technique. The total sample size was proportionally allocated for each ketena depending on the
number of the households in each ketenas .The study subjects from each ketenas were selected
by calculating interval using systematic sampling techniques i.e. dividing the total households to
total sample size allocated for specific ketenas. Subsequently, study subjects (household)

including rented houses those full fill house hold definition selected every 8™ house of elderly
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population. If the selected house is closed, not available during the data collection time, the next
house was considered. When there were more than one elder in one house, one elder was

selected by lottery method.

J

By simple random sampling method four (4) Woredas selected

i
ﬂ . i

By using simple random sampling method, 3 ketenas (clusters) selected from all ketenas in each woreda

===

sample size was proportionally allocated for each woreda ( 3 ketenas ) and then the study subjects from each
ketena selected using systematic sampling method dividing the total HH to the allocated sample in each ketena

!

- -J! En
-

Figure 2.Sampling procedureto address study subjectsin Yeka Sub city, Addis Ababa,
Ethiopia, 2017.




4.6 Evaluation of Reliability and Validation of the MNA tool

The MNA tool total score was taken and validated against BMI. BMI was used for validation as
a standard instead of dietary intake or clinical data because there exists recall bias in case of
dietary data and limitation of getting high quality and full clinical data[15].Different studies in
Hawassa, Iran, Brazil and Nepal conducted to evaluate the tool using BMI as a standard[14, 15,
23, 31]. Reliability of the tool was evaluated using coefficients of Cronbaches a. Therefore, the
reliability and validity of the tool were highly dependent on correlation between the total MNA
score and BMI. The accuracy of the tool was checked using Receiver Operating Characteristics
(ROC) curve. Sensitivity, specificity and Pearson correlation were also done to assess validity of

the tool.

All interviews from MNA tool regarding the nutritional and health conditions, functional
independence, quality of life, mobility, cognition and subjective health were assessed by trained
clinical nurses as per the standard stated in the original MNA tool[28]. As a component of the
full MNA, all anthropometric measurements (weight, height, mid upper arm circumference and
calf circumference) were measured on the non-dominant arm and leg. All the 18 items of MNA
that were administered to elderly are (Changes in dietary intake in past 3 months ,weight loss in
past 3 months, mobility, psychological stress or acute disease in past 3 months, dementia, BMI
Jives independently ,more than 3 prescription drugs per day ,pressure sores ,number of full
meals per day ,protein intake ,fruits or vegetables intake, fluid intake, mode of feeding ,self-
perceived nutritional status, self-perceived health status ,Mid-arm circumference ,calf
circumference.

The Simplified Nutritional Appetite Questionnaire (SNAQ) is a brief, four-item survey that can
be self-administered or given by nonmedical personnel. The simplified Nutritional Assessment
Questionnaire was evaluated for its reliability. Simplified Nutritional Appetite Questionnaire
(SNAQ) contains 4 items with a maximum score of 20 points and a score of <14 points indicates
significant risk of at least 5% weight loss within six months[32]. This tool predicts weight loss in
both community-dwelling and institutionalized individuals. After evaluating the full MNA tool
the Modified Short Mini Nutritional Assessment (MS-MNA) tool was derived using principal
component analysis with Eigen value of greater than 0.5. For MS-MNA, 8 items selected from

SNAQ and full MNA and reliability and validity was evaluated.
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Operational Definition

» Under nutrition - for this study determined by MNA tool cut of point after Mini
Nutritional Assessment tool validated and categorized as under nutrition when MNA score
<17 points

» At risk of malnutrition- when total Mini Nutritional Assessment score is 17 to 23.5

» Weéll-nourished- when Mini Nutritional Assessment score greater than 24

> Full meal- in this particular study full meal taken when elders eat one enjera with wot or
similar to lunch and dinner.

4.7 Data Collection Procedure and | nstrument

Data collection carried out using pre tested and structured questionnaires. Full MNA tool was
administered for elders and it was adapted from nestle nutrition institute[12]. The questionnaires
were prepared in English and translated in to Amharic and translated back into English by third
person to check the consistency of the language. The data was collected with 3 clinical nurses, 3
urban health extensions and 2 supervisors after 2 days training. Socio demographic (age range,
family size and marital status) and economic characteristics (educational status of participants
and partner, occupation of care taker, with whom participants are living and income status) were
assessed. The socio economic status was determined by using wealth index constructed based on
household assets and household condition. The wealth index was constructed using principal
component analysis (poorest, poorer, medium, richer and richest). Variables included in the
construction of the wealth index were ownership of selected household assets, size of agricultural

land, quantity of livestock and materials used for house construction[7].

4.7.1 Anthropometric Measurement

Height measurement: Height was measured with the study participant standing with his or her
back against the measuring board, heels, buttocks, shoulders and head touching a flat upright
Sliding head piece. The participants’ legs were place together making the knees and ankles
touching each other. Height measurement was taken at maximum inspiration and the height was

recorded to the nearest 0.1 cm.

15



Weight measurement: the study participants were weight using Seca scales. The scales were
validated with standard weights before actual weighing of the study participant. The scales were
placed on a hard flat surface and participants were weighed wearing only lightweight clothing
(excluding jackets, shoes, and belts). Each study participant was measured twice and the average
of the two measurements was recorded. In cases where the difference between the two
measurements exceeded the tolerance limit the degree to which the two measurements are close),
the participants repositioned and weighted a third time.

Mid Upper Arm Circumference (MUAC):-was measured to the nearest 0.1 cm at the mid-
point between the tip of the acromion and the olecranon process on the back of the arm while the
subject holding the forearm in horizontal position. The measurement was performed on the
subject’s arm hanging freely along the trunk using inextensible MUAC tape.

Calf circumference: - the widest calf circumference was measured between the ankle and knee
to the nearest 0.1 cm using non stretchable tape in a sitting position with the leg bent 90° at the
knee and manipulated to maintain close contact with the skin without compression of underlying
tissues.

Body Mass Index (BM1):- Calculated as body weight in kilograms divided by the square of

height in meter.

4.8 Data Quality M anagement

The data collectors and supervisor took two days of data collection training on how to conduct
interview and anthropometric measurements. The weight scale was validated by using
standardized weight before actual weighing of each study participant. The quality of data was
assured through careful design, translation and pretesting of questionnaire, and proper handling
of data. The data was monitored frequently during data collection and collected questionnaires
were examined for completeness and consistency during interview and at the end of each day.
For the appropriateness of the designed questionnaire, pretesting of the questionnaire and
translating to appropriate language done before the actual data collection procedure. To ensure

the accuracy and quality of data entry, epidata checks and cleaning were used.
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4.9 Data Entry and Statistical Analysis

The data was entered using Epi-data version 3.1, exported to SPSS version 22.0 to be cleaned
and analyzed. Modified short MNA (MS-MNA) tool was developed using principal component
analysis and more correlated items selected from full MNA and SNAQ components .Eight items
selected as a component of MS-MNA tool with Eigen value of greater than 0.5 to assess the

nutritional status of elders. MS-MNA has 8 items and a maximum score of 25 points.

Internal consistency (reliability) of full MNA and MS-MNA tool were assessed by split half
reliability method using Cronbaches a coefficient. Correlation between the total MNA score
obtained and eighteen items of MNA were calculated to estimate the reliability of the tool. Value
of 0.60, 0.70 & 0.80 were considered acceptable, adequate and good respectively[15]. BMI has
been found to be a useful tool in clinical and public health practice for assessing the nutritional
status of adults as well as the elderly[31].Therefore, Sensitivity and specificity of the MNA tool
were calculated using cross tabulation considering nutritional status of elders with MNA score
against BMI. It was done by taking the number of malnourished and well-nourished elders using

BMI with in malnourished and well-nourished elders using MNA tool.

Criterion related validity of the tool was checked after identifying a significant positive Pearson
correlation between total MNA score obtained and the single anthropometric measurement, as
criteria of BMI, weight, MUAC, and calf circumference. Pearson correlation was calculated to
correlate total MNA score obtained and self-perceived nutritional status of participants to assess
concurrent validity of MNA tool. The overall accuracy of MNA tool was assessed using the area
under the curve (AUC). Diagnostic accuracy of MNA, denoted by the area under the ROC curve
and ranging from O tol, was defined as follows, excellent, >= 0.9, Good, 0.8-0.9, worthless , 0.7-
0.8,and 0.6-0.7 not good.[33] . Youden index criteria used to define sensitivity and specificity cut

of points.
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4.10 Ethical Clearance

Ethical clearance was obtained from Ethical Review Committee (ERC) of Addis Ababa
University, College of Health Science, School of Public Health and Research Ethics Committee
of Addis Ababa Health Bureau. Official letters of co-operation from ERC obtained and given to
study selected woreda. Prior to the interview written consent was obtained from study participant
who were above 60 years. Information given for participants about the voluntary basis of
participation and that they can stop the interview at any time if they are not comfortable. In order
to ensure participants’ confidentiality, data collectors and supervisors were assigned based on
their work place in their community and no names or personal identifiers were included in the
written questionnaires. If elders found with malnutrition and other disorder during data collection

time, they were advised to have proper care and linkage to the nearest health institutions done.

4.11 Dissemination and Plan

The finding of this research were disseminated in print form and submitted to Addis Ababa
University, College of health Science, School of Public Health, Research and publication office

and effort will be made to publish the results in relevant peer reviewed journals.
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5. RESULT

5.1 Socio demogr aphic characteristics of participant

The overall response rate for each MNA question was 100%. The mean age (xSD) of the
participants was 68.6+7.2 years of age. Five hundred six elderly, 259(51.2%) females and
247(48.8%) males participated in the study. Majority of the participants, 374 (73.9%) were
Orthodox Christians. Forty percent, 201(39.7 %) do not read and write. Sixty five percent, 327
(64.6%) were widowed and 127(28.1%) were married. (Table 1).

Table 1. Socio demographic characteristicsof eldersin Yeka Sub city, Addis Ababa,
Ethiopia, 2017 (n=506)

Variables Frequency Percent (%)

Agegroup in years

60-69 years 311 61.5

70-79 years 149 29.5

80 years and above 46 9.1
Respondents sex

Male 247 48.8

Female 259 51.2
Religion

Orthodox 374 73.9

Muslim 81 16

Protestant 42 8.3

Other’ 9 1.8
Ethnicity

Oromo 137 27.1

Ambhara 282 55.7

Tigre 48 9.5

Gurage 34 6.7

Others” 5 1
Educational status

Unable to read and write 201 39.7

Read and write only 86 17

Primary level completed(1-8) 132 26.1

Secondary and above 87 17.2
Marital status

Married 142 28.1

Widowed 327 64.6

Single 37 7.3
*Catholic #Sidama, Wolayta
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5.2 Reliability of Full MNA Tool

BMI showed a significant positive correlation to the total MNA score (r=0.639, p<0.001). In
contrast, pressure sore and more than 3 prescription drugs showed poor correlation to the total
MNA score, r= 0.065,p<0.147 and r=0.097,p<0.03 respectively. Over all, there was a significant
positive correlation (r>0.3) between the total MNA score and the eighteen items of MNA tool
which strengthens the reliability of MNA tool. Pressure sore and more than 3 prescription drugs

per day have week correlation compared to other items of MNA tool (Table 2).

Table 2: Correlation between total MNA scor e and eighteen items of MNA among elders
in Yeka sub city, Addis Ababa, Ethiopia, 2017 (n=506)

Item no. MNA variable r p-value
1 Change in dietary intake in the past 3 month 0.542 <0.001"
2 Weight loss in the past 3 month 0.560 <0.001"
3 Mobility 0.326 <0.001"
4 Stress or acute disease in the past 3 month 0.497 <0.001"
5 Dementia 0.306 <0.001°
6 BMI 0.639 <0.001"
7 Lives independently 0.347 <0.001"
8 More than 3 prescription drug per day 0.097 <0.030"
9 Pressure sores 0.065 <0.147
10 Number of full meal per day 0.381 <0.001"
11 Protein intake 0.359 <0.001°
12 Fruits and vegetable intake 0.279 <0.001"
13 Fluid intake 0.341 <0.001°
14 Mode of feeding 0.341 <0.001"
15 Self-perceived nutritional status 0.432 <0.001"
16 Self-perceived health status 0.432 <0.001"
17 Mid arm circumference 0.507 <0.001"
18 Calf circumference 0.541 <0.001"

MNA =Mini Nutritional Assessment, BMI=Body Mass Index, r = Pearson correlation,

" Significant at P< 0.05
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The internal consistency of the MNA tool as measured by Cronbaches a coefficient was found
0.70. Omitting BMI from MNA items significantly lowers the Cronbaches o value and the
reliability of the tool affected (Cronbaches 0=0.644).This showed BMI was an important
variable in MNA tool items. Conversely, deleting pressure sore and more than 3 prescription
drug per day increases the value of Cronbaches a to 0.702 and 0.703 respectively. Therefore,
pressure sore and more than 3 prescription drug per day have contribution to lower the overall

reliability of the MNA tool in this study (T able 3).

Table 3. Reliability of full MNA variables among eldersin Yeka Sub city, Addis Ababa,
Ethiopia, 2017(Cronbaches a =0.70, no of items=18)

MNA variables Cronbaches o if item
deleted
Change in dietary intake in the past 3 month 0.673
Weight loss in the past 3 month 0.672
Mobility 0.693
Stress or acute disease in the past 3 month 0.686
Dementia 0.693
BMI 0.664
Lives independently 0.691
More than 3 prescription drug per day 0.703
Pressure sores 0.702
Number of full meal per day 0.689
Protein intake 0.687
Fruits and vegetable intake 0.695
Fluid intake 0.692
Mode of feeding 0.694
Self-perceived nutritional status 0.683
Self-perceived health status 0.691
Mid arm circumference 0.670
Calf circumference 0.675
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5.3 Validity of Full MNA Tool

Criterion-related validity is obtained when the new instrument or tool correlates highly with
another criterion (the gold standard) in the same area. In this study, MNA tool and BMI
correlated to show the criterion related validity of the tool. Criterion related validity of MNA tool
assessed by correlating the total MNA score to the single anthropometric measurements as
criteria. A significant positive correlation observed between total MNA score and weight, CC,
MUAC, and BMI, shown in table 4. Among this, MNA score showed higher positive correlation
to weight and BMI, r = 0.58 (p<0.001) and r = 0.57(p<0.001) respectively. Concurrent validity
of MNA tool was calculated by correlating the total MNA score and self-perceived nutritional
status of participants. There was positive correlation which resulted r =0.43 (p<0.001).

Table4 : Correlation between total MNA scor e and single anthropometric measurements
of elderly livingin Yeka sub city, Addis Ababa, Ethiopia, 2017 (n=506)

Criterion Coefficients(r)  p-value
MNA V;

Weight 0.582 <0.001"
Mid arm circumference 0.482 <0.001"
Calf circumference 0.565 <0.001"
BMI 0.573 <0.001"

MNA =Mini Nutritional Assessment, BMI=Body Mass Index, r = Pearson correlation,

" Significant at P< 0.05
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The area under the curve (AUC) was calculated and found 0.91(95 % CI, 0.875-0.949, p< 0.001)
which shows the overall accuracy of MNA tool to identify malnourished elderly people.
According to established cut of points, the sensitivity and specificity of the MNA tool was 87.9
% and 89.6 % respectively. Youden index calculated as (Youden =J=max(sensitivity+specificity-
1)). By using the Youden index the best cut of points to detect malnutrition in the present study

was 16 with sensitivity and specificity of 90.4% and 86.8% respectively (Figure 2).

ROC Curve
10

0.8
AUC=0.91

o
@
1

Sensitivity

o
-
1

0.2

0.0 T T T T
0.0 0.2 04 06 08 1.0

1 - Specificity

Figure 3: ROC curve of full MNA in predicting lower BMI (18.5kg/m2) asa marker of
malnutrition in Yeka sub city , Addis Ababa, Ethiopia, 2017(n=506)
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5.3 Reliability of Short MNA Tool

The internal consistency of short form MNA (MNA-SF) was assessed by coefficient Cronbaches
a, found 0.50. After omitting each items of MNA-SF, the Cronbaches a value resulted in
relatively similar value. Omitting change in dietary intake in the past 3 month in MNA-SF item

lowers the Cronbaches o value to 0.424 compared to the value with six items (Table5).

Table 5: Reliability of MNA-SF among eldersin Yeka sub city, Addis Ababa, Ethiopia,
(Cronbaches 6=0.50, ng of items=6), 2017 (n=506)

MNA-SF variables Cronbaches a if
item deleted
Change in dietary intake in the past 3 month 0.424
Weight loss in the past 3 month 0.444
Mobility 0.482
Stress or acute disease in the past 3 month 0.472
Dementia 0.505
BMI 0.409

MNA-SF=Mini Nutritional Assessment Short Form, BMI=Body Mass Index

Positive correlation observed between the total MNA-SF score and the four items of MNA-SF
for reliability of the tool. BMI and total score of MNA-SF revealed higher correlation(r=0.719,
p<0.001) compared to others. Mobility and dementia showed week correlation, r=0.399, p<0.001
and r=0.285, p<0.001 respectively compared to other items of MNA-SF (Table 6).
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Table6: Correlation between total MNA-SF score and six items of MNA-SF among elderly
in Yeka sub city, Addis Ababa, Ethiopia, 2017(n=506)

Item no. MNA variable R p-value
1 Change in dietary intake in the past 3 month 0.570 P<0.001"
2 Weight loss in the past 3 month 0.570 P<0.001"
3 Mobility 0.399 P<0.001"
4 Stress or acute disease in the past 3 month 0.574 P<0.001"
5 Dementia 0.285 P<0.001"
6 BMI 0.719 P<0.001"

BMI=Body Mass Index, MNA=Mini Nutritional Assessment, r= Pearson correlation

" Sgnificant at P< 0.05

5.4 Validity of Short MNA Tool

Single anthropometric measurements, weight, CC, MUAC and BMI were correlated to MNA-SF

as Criterion related validity of MNA-SF tool. A significant positive correlation observed

between total MNA-SF and single anthropometric measurements, shown in table 7. Among this,

MNA score showed strong positive correlation to BMI and weight, I = 0.614 (p<0.001) and r =

0.597(p<0.001) respectively.

Table 7: Correlation between score of total MNA-SF and single anthropometric
measurements of elderslivingin Yeka sub city, Addis Ababa, Ethiopia,2017 (n=506)

Criterion r P-val*ue
Weight 0.597 <0.001
Mid arm circumference 0.472 <0.001"
Calf circumference 0.543 <0.001"
BMI 0.614 <0.001"

MNA-SF= short mini nutritional assessment tool, BMI= body mass index, r= Pearson correlation

" Sgnificant at P< 0.05
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The area under the curve (AUC) was calculated for MNA-SF and found 0.93(95 % CI, 0.901-
0.958, p< 0.001) which shows the overall accuracy of MNA-SF tool to identify malnourished
elderly people. According to established cut of points, the sensitivity and specificity of the MNA
tool was 857 % and 89.7 % respectively. Youden index calculated as (Youden
=J=max(sensitivity+specificity-1)).By using the Youden index the best cut of points to detect

malnutrition in the present study was 7.5 with sensitivity and specificity of 85.7% and 89%

respectively (figure 3).
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Figure4 : ROC curve of MNA-SF in predicting lower BMI (18.5 kg/m2) asa marker of
malnutrition in yeka subcity, Addis Ababa,Ethiopia,2017. (n=506)
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5.5 Simplified Nutritional Appetite Questionnaire (SNAQ)

The simplified Nutritional Appetite Questionnaire (SNAQ) was correlated to its items and to the
single anthropometric measurements. The internal consistency of the Simplified Nutritional
Appetite Questionnaire (SNAQ) as measured by coefficient Cronbaches o was found 0.58.There
was also a significant positive correlation between the total SNAQ score and the four items of
SNAQ for reliability of the tool(Table 8). The correlation between the total SNAQ score and

single anthropometric measurements as a criterion was very poor (Table 9).

Table 8. Correlation between total SNAQ score and four items of SNAQ among eldersin
Y eka sub city, Addis Ababa, Ethiopia, 2017 (n=506)

SNAQ score Vs r p-value

Participants appetite 0.715 P<0.001"
While participants eat 0.803 P<0.001"
Food tastes 0.617 P<0.001"
Number of full meal taken per day 0.472 P<0.001"

SNAQ= Simplified Nutritional Assessment Questionnaire r = Pearson correlation
" Sgnificant at P< 0.05

Table 9: Correlation between total SNAQ score and single anthropometric measurements
among eldersin Yeka Sub city, Addis Ababa, Ethiopia, 2017 (n=506)

Criterion r p-value
SNAQ Vi
Weight 0.210 P<0.001"
Mid arm circumference 0.032 P<0.472"
Calf circumference 0.176 P,0.00l*
BMI 0.142 P<0.01"

SNAQ= Simplified Nutritional Assessment Questionnaire BMI= Body Mass Index r= Pearson correlation

" Sgnificant at P< 0.05
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5.6 Reliability of Modified Short MNNA Tool (MS-MNA)

There was also a significant positive correlation between the total MS-MNA score and all items
of MS-MNA for reliability of the tool. All items showed Strong correlation to the total score of
MS-MNA tool (r>0.3) indicating all items of the tool should be included in the MS-MNA
tool(Table 10).The internal consistency of the MS-MNA tool as measured by Cronbaches a
coefficient was found 0.71 (Table 11). As shown in table 11, the overall reliability of MS-MNA
tool measured by Cronbaches a value decreases below the acceptable value when each items of
the tool are deleted. This showed that all the items should be included in MS-MNA tool for
elderly nutritional assessment. MS-MNA tool reliability is relatively affected in small by food

taste, while appetite test affects the reliability very largely if it is avoided from the tool item.

Table 10: Correlation between total MS-MNA score and the eight items of MS-MNA
among eldersin yeka subcity, Addis Ababa,Ethiopia,2017 (n=506)

Itemno MSMNA variable r p-value
1 Change in dietary intake in the past 3 month 0.629 P<0.001"
2 Weight loss in the past 3 month 0.548 P<0.001"
3 BMI 0.621  P<0.001"
4 Mid arm circumference 0.506 P<0.001"
5 Calf circumference 0.527 P<0.001"
6 Appetite level 0.669 P<0.001"
7 Feel full after eating 0.650 P<0.001"
8 Food taste 0,541 P<0.001"

MS-MNA= Modified short mini nutritional assessment, r=Pearson correlation, BMI=body mass index

" Sgnificant at P< 0.05
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Table 11: Reliability of MS-MNA tool among eldersin Yeka subcity, Addis Ababa,
Ethiopia, (Cronbaches a =0.711), 2017 (n=506)

Cronbaches a if item

Item no MS-MNA variables deleted
1 Change in dietary intake in the past 3 month ~ 0.668
2 Weight loss in the past 3 month 0.685
3 BMI 0.682
4 Mid arm circumference 0.692
5 Calf circumference 0.690
6 Appetite level 0.659
7 Feel full after eating 0.688
8 Food taste 0.694

MS-MNA= Modified Short Mini Nutritional Assessment, BMI =Body Mass Index

5.7 Validity of MS-MNA Tool

Criterion related validity of MS-MNA tool assessed by correlating the total MS-MNA score to
the single anthropometric measurements as criterion. A significant positive correlation observed

between total MS-MNA score and weight, CC, MUAC, and BMI, shown in Table 12.

Table 12: Correlation between M S-MNA tool and single anthropometric measurements
among eldersin Yeka Subcity,Addis Ababa,Ethiopia,2017 (n=506)

Criterion r p-value
MS-MNA V,

Weight 0.547 P<0.001"
Mid arm circumference 0.405 P<0.001"
Calf circumference 0.514 P<0.001"
BMI 0.524 P<0.001"

MS-MNA=Modified Short Mini Nutritional Assessment, BMI=Body Mass Index, r=Pearson correlation

" Sgnificant at P< 0.05
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The area under the curve (AUC) for MS-MNA was calculated and found 87 %( 95 % CI, 0.837-
0.910, p< 0.001) which shows the overall accuracy of MS-MNA tool to identify malnourished
elderly people. By using the Youden index the best cut of points to detect malnutrition in the

present study was 14.5 with sensitivity and specificity of 80% and 80.2% respectively (Figure
4).
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Figure5: ROC curve of MS-MNA tool in predicting lower BM1 (<18.5kg/m2) asa marker
of malnutrition in elders of Yeka Sub city, Addis Ababa, Ethiopia, 2017(n=506)
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Modified short Mini Nutritional Assessment (MS-MNA) tool showed the highest Cronbaches a
value (0=0.71) compared to full MNA and MNA-SF. In contrast, high sensitivity and specificity
observed in the full MNA tool. Very low reliability was showed in short mini nutritional

assessment (MNA-SF) tool (Table 13).

Table 13: Comparison in validity and reliability of full MNA, MNA-SF and MS-MNA in
Y eka sub city, Addis Ababa, Ethiopia,2017(n=506)

Parameter MNA MNA-SF MS-MNA
Reliability(Cronbaches o) 0.7" 0.5" 0.71"
Accuracy 0.91* 0.93 % 0.87"
Sensitivity 87.9 % 85.7% 80%
Specificity 89.6% 89.7% 80.2%

MNA-=full Mini Nutritional Assessment, MNA-SF= Short Form Mini Nutritional Assessment, MS-MNA= Modified
Short Mini Nutritional Assessment

"Reliability acceptable  * Reliability not acceptable ~ *Accuracy in excellent range ™ Good accuracy
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6. DISCUSSION

Simple and clinically useful instrument for the nutritional screening of older people is very
important to prevent, detect and treat under nutrition, to prevent unwanted complications in the
geriatric population. Thus the MNA was developed to be easy to use in identifying older people
who are nutritionally at risk1[32]. The MNA has been used in hundreds of studies in a wide
range of different settings and in many countries. Many literature reviews concerning nutritional
assessment tools in elderly people, and in particular the MNA, have been published[27]. Guigoz
et al. in 2006 published a systematic review on observational and interventional studies
concerning nutritional assessments of over 30,000 elderly persons[8]. Eventhogh the life
expectancy of Ethiopian elders is increasing; there was no valid tool to assess the nutritional
status of elders. Single anthropometric measurements may not be reliable to assess the nutritional
status of elders if used as a single measurement. MNA tool was not validated for Ethiopian

elders. Hence, the reliability, validity and over all accuracy of MNA tool evaluate in this study.

In the present study, the reliability of the full MNA tool by Cronbaches alpha was found 0.7
which was acceptable and implied that the full MNA tool is reliable to assess the nutritional
status of elders. The reliability actually measures how the items of MNA tool were consistent,
homogenous and relatively measures the same parameter[34]. The correlation between the items
of the MNA tool were positive, which showed all items are relatively measuring correlated with
each other positively. Higher value of Cronbaches Alpha (close to 1) implies better reliability of
the tool. BMI had higher correlation to the total MNA score and removing BMI from items in
determining reliability results in lower Cronbaches o value. This implies that BMI is the most

important item in the tool to assess the nutritional status of elders.

In the reliability of full MNA tool, deleting Pressure sore and more than 3 prescription drug from
the full MNA tool increases the value of Cronbaches alpha. Pressure sore or skin ulcer
commonly developed in elders when they spent most of their time on bed due to chronically ill
or age related[12]. Similarly, elders may took multiple drugs (more than 3 prescription drugs) if
they were hospitalized or at home with follow up. Both parameters included to assess the
nutritional status of hospitalized patients and clinically ill elders[35]. However, this study

conducted among community dwelling elders with low prevalence of pressure sore and multiple
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prescription drugs. Despite this fact, many elders included in this study have no skin ulcers
(pressure sore) and did not take multiple prescription drugs. As a result, poor correlation of these
2 parameters observed and showed higher Cronbaches alpha if they were omitted from the tool.
In Brazil , the study conducted on validation of MNA tool among institutionalized elders
revealed consistent result to the present study on inter item correlation between each item of the
tool and the total MNA score. The Brazil study showed pressure sore and multiple drug
prescription had significant correlation as because the study participants were institutionalized.

[14].

The validity of the MNA tool highly depends on the correlation between the MNA tool and the
anthropometric measurements which were considered as criterion. In the present study, strong
and significant positive correlation observed between the total MNA score and single
anthropometric measurements. High correlation between the MNA tool and BMI implies the
criterion validity of the tool and shows high interrelatedness of the MNA tool and BMI. This
finding suggests that the tool can identify the nutritional status of elderly population. Similarly,
significant positive correlation between total MNA score and single anthropometric
measurements observed from the study conducted in Iran, Hawassa, Brazil and Nepal [14, 15,

23, 31].

The overall accuracy of MNA tool was assessed using ROC curve and found 0.91 (91%) which
falls in excellent category. This finding implies that the proportion of MNA tool to correctly
identify malnourished and well-nourished elderly individuals is 91%. This means that only 9% of
elders were identified incorrectly as malnourished or well-nourished. The larger the AUC, the
better is overall performance of the MNA tool to correctly identify nutritional status of elders.
The study conducted in Hawassa found the area under the curve to indicate over all accuracy of
MNA tool was 84% which was lower compared to the present study[15]. The area under the
curve to estimate the accuracy of the tool observed in the present study was relatively similar

from the study observed in Spain, which was 0.88 (88%)[34].

The current study showed the sensitivity and specificity of full MNA 87.9 % and 89.6%
respectively. The original developers of MNA reported high sensitivity (96%) and specificity

(98%) than the current study[35]. However the current study, sensitivity (87.9%) and specificity
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(89.6%) were consistent with the study conducted in Nepal[31]. Eventhogh, there was lower
specificity observed from the study conducted in Hawassa, the sensitivity observed from the
current study was consistent[15]. The current study finding on sensitivity and specificity was
nearly similar with the study revealed from Iran which was 82% and 88%
respectively[23].Youden index used to determine the maximum sensitivity and specificity value
of MNA tool. Using the best cut of points (MNA score 16 according to Youden index), the
sensitivity increased by 2.5 % and specificity lowered by 2.8%. The current study showed high
sensitivity and specificity of the MNA tool which indicates the tool can correctly identifies true
positives(87.9 % of elders correctly identified as malnourished ) and true negatives(89.6 % of

elders correctly identified as well-nourished ).

In MNA-SF the reliability using Cronbaches a coefficient was found 0.5 which is lower and
indicates each items of MNA-SF were not consistent. Cronbaches alpha less than 0.7 was not
acceptable. In this study, it is difficult to conclude that MNA-SF is reliable. This finding is much
lower from the study conducted in Iran, Cronbaches a coefficients 0.6[23] and from the finding
of full MNA reliability in the present study. The overall accuracy of MNA-SF was calculated
using ROC curve and the area under the curve (AUC) was found 0.93 which falls in an excellent
category. Full MNA and short MNA-SF showed relatively similar accuracy, 0.91 and 0.93

respectively.

Modified Short Mini Nutritional Assessment (MS-MNA) tool revealed acceptable reliability
with Cronbaches o value of 0.711 which implied each items of the tool were consistent and
homogenous to measure the same parameter. This result was higher value compared to the study
revealed in Hawassa and Iran which is 0.65 and 0.6 respectively[15, 23]. MS-MNA score also
showed positive correlation to all eight items of MS-MNA tool. For all items, Deleting each
items of MS-MNA tool resulted in lower value of Cronbaches a compared to the value obtained
from eight items. This implies that all items of the tool were important to assess the nutritional

status of elders.

The overall accuracy of MS-MNA was found 87% which is good to assess the nutritional status
of elders. This result implies that the proportion of elders correctly identified as well-nourished

and malnourished elders were 87%. This finding was similar to the study conducted in Hawassa
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with accuracy of 84 %[15] and with the study conducted in Spain which is 88% [27]. Using
Youden index the best cut of point was 14.5 with sensitivity and specificity of 80% and 80.2%
respectively. This indicates the tool can correctly identifies true positives (80% of elders
correctly identified as malnourished) and true negatives (80.2 % of elders correctly identified as

well-nourished).

The validity of the MS-MNA tool highly depends on the correlation between the MS-MNA tool
and the anthropometric measurements which were considered as criterion. In the present study,
significant positive correlation observed between the total MS-MNA score and single
anthropometric measurements. High correlation between the MS-MNA tool and BMI implies the
criterion validity of the tool and shows high interrelatedness of the MS-MNA tool and BMI. This
finding suggests that the tool was valid and can identify the nutritional status of elderly

population.

The MS-MNA is noninvasive, short and easy to administer for elders. The MS- MNA can also
be easily administered by peripheral or primary level health staff, without the need for
biochemical testing or specific training in nutrition. In Ethiopia, primary level health personnel,
who have little clinical background, exposed in most of the burden of providing health services.
In this case, MS-MNA helps them to easily assess the nutritional status of elders in limited
availability of laboratory testing. In addition, MS-MNA is more preferable than full MNA in
that, the two items “protein intake and vegetable intakes” were difficult to measure in a full

MNA tool and they were not included in MS-MNA tool.
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6.1 Strength of the Study

Validity of MNA tool was not done before in Addis Ababa and considered as the strength of the
study. The newly derived MNA tool, called MS-MNA was not done before for Ethiopian elderly
population and the current study develop the MS-MNA tool from full MNA tool and appetite
questionnaire. The study conducted in the community dwelling elder which is generalizable to

the community.

6.1 Limitation of the Study

The study has limitations. First, Dietary assessment methods and indicators for micronutrient
status were not assessed for participants. Secondly, BMI was used as the standard marker for
nutritional status for the purpose of tool validation. BMI has limited applicability in the
nutritional assessment of obese individuals who are malnourished and may underestimate
malnutrition[31]. However as only 17 of 506 participants in the current study had BMI >=30, it
is unlikely that these findings are underestimated in the current study. There also be selection

bias during data collection time in selecting elderly peoples.

6.2 Conclusion

The current study demonstrated that the original full MNA tool was reliable and valid to identify
malnourished and risk of malnutrition. However, the MNA-SF was not reliable tool to assess the
nutritional status of elders in Yeka sub city, Addis Ababa, Ethiopia. The MS-MNA tool derived
from MNA and SNAQ was found reliable and valid nutritional assessment tool and can be used
instead of the full MNA tool. MS-MNA was also shorter, small number of items and easier than

the full MNA tool.
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6.3 Recommendation

For programme managers

MNA tool was valid to assess the nutritional status of elders in Yeka subcity, Addis Ababa. MS-
MNA tool was more time saving easy to use and small number of item than full MNA tool. For
that reason, using MS-MNA to assess the nutritional status of elders is more advantages than full
MNA.

For Health care professionals

The validated full MNA tool was easy and did not need special training to use the MNA tool in
health care facility. MS-MNA was short but valid, non-invasive and easy to use to assess elder’s
nutritional status and can be used instead of full MNA tool. Therefore; greater attention in the

assessment of the nutritional status of elders using the tool is needed.

For researchers
A future study validating the MNA, MNA-SF and MS-MNA tool including content validity is
required against physician clinical assessment accompanied by laboratory diagnosis of

nutritional status to assess micronutrient.

37



Refer ences

1.

ook

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

Cheinfeld N. Protein-Energy Malnutrition. WHO: 2016.

Lisa A, Belinda S, and Timothy C, Hospital Malnutrition: Prevalence, Identification and Impact
on Patients and the Healthcare System. int j environ res public health. 2011; 8(2): p. 514-527.
Singh A, Sahai D, and Mathur N, A Study on Prevailing Malnourishment Among Elderly
Population of Lucknow City. International Journal of Agriculture and Food Science Technology,
2014; 5(2): p. 35-40.

Population reference bureau, todays research on aging. 2007 ;( 8): p. 1-5.

Boulos c, salameh p, and Barberger-Gateau p, The AMEL study, a cross sectional population-
based survey on aging and malnutrition in 1200 elderly Lebanese living inrural settings: protocol
and sample characteristics. BMC Public Health. 2013; 13: p. 573.

Charles T, et al., Population Dynamics, Food/Nutrition Security and Health in Ethiopia: Delicate
Balance of Vulnerability & Resilience. [USSP Marrakech, 30 sept 2009. poster session 3.

Central statistical agency(CSA) Ethiopia, Ethiopian central statistical Agency 2014: p. 17-18.
Guigos Y, The Mini Nutritional Assessment (MNA) review of the literature--What does it tell us.
j nutr health aging. 2006; 10(6): p. 466-85.

Juergen M, et al., The Mini Nutritional AssessmentR—Its History, Today’s Practice, and Future
Perspectives. nutrition in clinical practice. 2008; 23(4): p. 388-396.

Green S and watson R, Nutritional screening and assessment tools for older adults: literature
review. Journal of Advanced Nursing. 2006; 54(4): p. 477-490.

Tessfamichael D, G.A., Wassie MM . High Prevalence of Undernutrition among Elderly People
in Northwest Ethiopia. A Cross Sectional Study. J Nutrition Health Food Sci.2014; 2(5): p. 1-5.
Nestle N, Malnutrition in the Older Adult, in 2010 . Available from:
http://www.nestle.com/asset-library/documents/ library/events/2010-malnutrition-in-older-
people/factsheet_ malnutrition_e_for-web.pdf

van Bokhorst-de van der Schueren M, et al., Prevalence and determinants for

malnutrition in geriatric outpatients. Clinical nutrition. 2013. 32: p. 1007-1011.

Machado M, Santa M, and Veras R, Validity of the portuguese version of the mini nutritional
assessment in brazilian elderly. BMC Geriatrics. 2015.

Hailemariam H, Singh P, and fikadu T, Evaluation of mini nutrition assessment(MNA) tool
among community dwelling elderly in urban community of Hawassa city, Southern Ethiopia.
BMC Nutrition. 2016; 2: p. 11.

Harris D and Haboubi N, Malnutrition screening in the elderly population. J R Soc Med. 2005;
98: p. 411-414.

Tessfamichael D, Gete AA, and Wassie MM High Prevalence of Undernutrition among Elderly
People in Northwest Ethiopia: A Cross Sectional Study. J Nutrition Health Food Sci. 2014; 2(5):
p. 1-5.

Gibney M, Nutrition and Health in an Ageing Population. UCD institute of health and food
policy seminar series. 2009; p. 12-16.

Embankment A, malnutrition with in an aging population. 2005; p. 22-26.

Bleda MJ, et al., Reliability of the mini nutritional assessment (MNA) in institutionalized elderly
people. j nutr health aging. 2002; 6(2): p. 134-7.

Adriana K, et al., Prevalence of undernutrition in elderly patients hospitalized in a geriatric unit
in Belo Horizonte, MG, Brazil. nutrition. 2006; 22: p. 1005-1011.

Aliabdi M, Prevalence of malnutrition in free living elderly people in Iran: a cross-sectional
study. Asia Pac J Clin Nutr. 2008; 17(2): p. 285-289.

Amirkalali B, et al., Evaluation of the Mini Nutritional Assessment in the elderly,Tehran, Iran.
Public Health Nutrition. 2010; 13(9): p. 1373-1379.

38



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Pereira M, et al., Nutritional status of institutionalized elderly Brazilians: a study with the Mini
Nutritional Assessment. Nutr Hosp. 2015; 31(3): p. 1198-1204.

Shi R, et al., Nutritional status of an elderly population in Southwest China: a cross-sectional
study based on comprehensive geriatric assessment. j nutr health aging. 2015; 19(1): p. 26-32.
Folstein M, Folstein S, and Mc Hugh P, Mini-mental state: a practical method for grading the
cognitive state of patients for the clinician.JPsychiatr Res. 1975; 12: p. 189-98.

Secher M, et al., The Mini Nutritional Assessment (MNA) after 20 years of research and clinical
practice. Reviews in Clinical Gerontology. 2007; 17: p. 293-310.

Velals B, et al., Overview of the MNA--Its history and challenges. j nutr health aging. 2006;
10(6): p. 456-63.

Mathias J, et al., Prospective Validation of the Modified Mini Nutritional Assessment Short-
Forms in the Community, Nursing Home, and Rehabilitation Setting. American geriatric society.
2011.

Vellas B, et al., Relationships between nutritional markers and the mini-nutritional assessment in
155 older persons. J Am Geriatr Soc. 2000; 48: p. 1300-09.

Ghimire S, Kumar Baral B, and Callahan K, Nutritional assessment of communitydwelling older
adults in rural Nepal. plos one. 2017.

John E and David R, eds. Geriatric nutrition Vol. 8. 2007, taylor and francis group: new york.
602.

Wen Z, Nancy Z, and Ning W, Sensitivity, Specificity, Accuracy, Associated Confidence Interval
and ROC Analysis with Practical SAS® Implementations. health care and life sciences. 2010; p.
4.

Fernandez A, casariego A, and Rodreguze I, Efficacy and effectiveness of different nutritional
screeening tools in tertiary hospital . nutr Hosp. 2015; 31(5).

Guigos Y, velals B, and Garry P, Assesing the nutritional status of elderly; the mini nutriitional
assesment as a part of geriatric evaluation. Nutrition reviews. 1996; 54.

39



Appendices

ANNEX |- Consent form (English version)
Study Information sheet, consent form and questionnaires for elderly people

(English version)

Study Infor mation Sheet.

Dear respondent my name is --------------------- . I am working as a data collector in the study
conducted by the school of public health, department of human nutrition, Addis Ababa
University. We are interviewing elderly dwellers age greater than 60 in order to generate
information necessary for the planning appropriate interventions to promote the nutritional status
of elders. To attain this objective, your honest and genuine participation by responding to the
question prepared is very important and highly appreciated.

We will proceed to the interview after you under stand the following points

Objective- To evaluate the reliability and validity of mini nutritional assessment tool among
community dwelling elders in Yeka sub city, Addis Ababa, Ethiopia.

Benefit — the study may have no direct benefit for the participants. But the information
generated from the help policy makers and health care professionals for designing appropriate

intervention.
Har m — the participants do not have any harm by participating to the study

Duration of the study —the study conducted for one month. Participants are interviewed and

required anthropometric measurements are taken at the time of interview.

Duration of the inter view- the interview may take 20- 30 minutes

Alternatives to participation- you do not have to take part in this research if you do not
wish to do so and refusing to participate will not have any harm for you and your family. If you
have question unclear you have a right to ask clarification. If you have also a question that you
don’t want to answer you can skip it .you will still have all the benefits that you would otherwise

have at this center. You may stop participating in the research at any time.
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Confidentiality: I am going to ask some questions that you may find it difficult to answer.
Your answers are completely confidential. Your name will not be written in this form and will
never be used in connection with any information you tell us. All information given by you will

be kept confidential.

Are you willing to participate in this study? 1. Yes 2.No

Consent for elders (English Version)

I have read this form or it has been read to me in the language that I understand. I understand all

conditions stated above. Therefore, I am willing to participate in this study.
Signature-----------------------

Name of principal investigator:

Mesfin Agachew

Address: tell: +251918199097

Email — mesfinagachew (@gmail.com, agachewmesfin(@yahoo.com

Signature---------------------
Name of interviewer ---------------——--—-————-
Signature-------------=====-=-==---

Name and sign of super visor
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ANNEX |1- Questionnaire (English Version)

Date of interview |__|__[Day |__|__| Month |__|__ll__]__| Year

Time started Hour [__|__| Minutes|__|__|

Time ended Hour [__|__| Minutes|__|__|

Result* ||

Interviewer Name = | ~-—mmmmmmmmmm

Supervisor | smmmmmmem

Chekedby | e

*Result codes 1=Completed 5=Partly Completed
2=Not 6=Incapacitated
3=Postponed 7=0Other (Specify)
4=Refuse

PART ONE

Anthropometric measur ements (should be taken twice)

S.no
100 | Weight L kg
2nd------------ kg
Average------- kg not recorded--------- 9998
101 Height Istoeunnn... centimeter
2nd---mmmmmmmmmman centimeter not recorded ------ 998
Average------------ centimeter
102 Mid arm circumference | T centimeter
2nd-----========--= centimeter not recorded---------- 98
Average------------ centimeter
103 Calf circumference Isto........ centimeter
2nd---mmmmmmmman centimeter not recorded---------- 98
Average------------ centimeter
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PART TWO

Questions pertaining to socio demogr aphic and economic char acteristics of

respondents
Question and filters Coding categories Skip
S.no question
104 | Sex Male.......oooeiiiiiiiiiiis 1
Female.............................. 2
105 | In what month and year you were Month----------- don’t know--99
born? Year ------------- don’t know---9999
106 | How old are you( complete in years) | -------------
107 | What is Your Religion? OrthodoX......covvvvviiiiiinnnn. 1
Muslim.......c..ooooeiiiiiiiiiinn.. 2
Protestant................coooiiienn. 3
Other(Specify).....cccccevvvvervueennnenn. 8
108 | What is your ethnicity? Oromo....... 1
Amhara...............oooi 2
Tigre..ooovvniiiiiiiiiieieen, 3
Gurage.......cooeeviiiiiiiiii, 4
Other Specify........................ 8
109 | What is Your Educational Status? Unable to read and write------------ 1
Read and write------------ ----2
Primary education (1-8)------------- 3
Secondary and above(>9)----------- 4
110 | What is your marital status? Married-----------=========mmmemmeee - 1
Widowed-----------mmmmmmmmm oo 2
Single/divorced/separated----------- 3
111 | What is Your Educational Status of Unable to read and write------------ 1
your partner? Read and write----------------------—- 2
Primary education (1-8)------------- 3
Secondary and above(>9)----------- 4
112 | Type of primary care giver? Partner------------------mmccemme - 1
Child-------------===mmemm- -2
Relatives----------------mmeommmmmme- 3
living alone -----------=---=-----——-- 4
other (specify--------------------—-- 8
113 | What is the occupation of care taker Government employ------------ 1
Farmer------------------ccceeeev 2
Merchant---------------------——-- 3
Other(specify----------------——-- 8
114 | How many people are living in your | ------------
Home?
115 | With whom you are living at home? Partner-------------------—ceoeee - 1
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Children----------==--===--mmeemeem- 2

Alone----------- -—- -3

116 | What is your monthly income | -------—--m———- birr

117 | Does your household have: Yes No

Electricity? Electricity? 1 2
Radio? Radio? 1 2
Television? Television? 1 2
Telephone? Telephone? 1 2
Personal computer? Personal computer? 1 2
Internet? Internet? 1 2
Refrigerator? Refrigerator? 1 2
A table? A table? 1 2
A chair? A chair? 1 2
118 | Does anyone of your household Yes No
member own: A bajaji/motorcycle? 1 2
An animal-drawn cart? 1 2
A car/truck? 1 2
A bicycle? 1 2

119 | How many rooms in this household ROOMS
are used for sleeping?

120 | Main material of the floor(observe) Natural (earth/sand)--------------- 1
[Finished-polished wood, asphalt, Rudimentary (wood/bamboo)---2
ceramic, cement & carpet] Finished floor----------=--———————-—- 3

Other (specify)-----------------——-- 9

Main material of the roof (observe) Natural roofing (no roof/leaf)----- 1
[Finished roofing-corrugated Rudimentary---------------------—--- 2

121 | iron/metal, wood, cement, concrete] (plastic/bamboo/wood)------------ 3
Finished roofing-------------------- 4

Other (specify------------------——-- 9

122 | Main material of the exterior wall Natural wall (no wall/reeds/dirt)-1
(observe) Rudimentary wall------------------- 2
[Natural wall- if no wall, or Finished wall-----------=-=--emmeee e 3
cane/trunks/bamboo/reed or dirt Other (specify-----------------ceoev—- 9

123 | What is the main source of drinking Tap water (piped into house
water for your household? or yard) ----------=--mmmmmmeeoe o 1

Protected dug well/spring

/rain water------- 2
Public tap------------------mmcmmme - 3
Other (specify) 9

124 | What kind of toilet facility does Pour flush latrine (private or

members of your household use? shared)-------- -—-- -1
Pit latrine (private or shared)-----2
Public toilet----- --- 3
Other (specify) 9
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125 | Does any member of this household
have a bank or microfinance saving Yes 1
account? No 2
PART THREE

Mini Nutritional Assessment (MNA) tool to assess the nutritional status of elders
Complete the screen by filling in the boxes with the appropriate numbers.

S.no

Assessment tool

| Category and corresponding score

SCore

126

Has food intake declined over
the past 3 months due to loss
ofappetite,digestive problems,
chewing or

Swallowing difficulties?

0 = severe decrease in food intake
1 = moderate decrease in food intake
2 = no decrease in food intake

127

Weight loss during the last 3
months

0 = weight loss greater than 3kg (6.61bs)
1 = does not know

2 = weight loss between 1 and 3kg

3 = no weight loss

128 | Mobility 0 = bed or chair bound
1 = able to get out of bed / chair but does
not go out
2 = goes out
129 | Has suffered psychological 0= Yes
stress or acute disease in the 2= No

Past 3 months?

130 | Neuropsychological problems 0 = severe dementia or depression
1 = mild dementia
2 = no psychological problems
131 | Body Mass Index (BMI)= 0 = BMI less than 19
weight in kg/ (height in m’ 1 =BMI 19 to less than 21
2 = BMI 21 to less than 23
3 = BMI 23 or greater
Subtotal screening score for MNA short form
132 | Lives independently (not in 1 = yes
nursing home or hospital) 0= no
133 | Takes more than3 prescription 0= yes
drugs per day 1= no
134 | Pressure sores or skin ulcers 0= yes
1= no
135 | How many full meals does the 0 =1 meal
patient eat daily? 1 =2 meals
2 = 3 meals
136 | Selected consumption markers
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for protein intake

0.0=1f0or 1 yes

» Atleast one serving of dairy | 0.5 =if 2 yes
products(milk, cheese, 1.0 =1if 3 yes
yoghurt) perday ----yes/no
* Two or more servings of
legumesor eggs per week ---
yes/no
* Meat, fish or poultry every
day--- yes/no
137 | Consumes two or more servings
of fruit or vegetables per day? 0=no
1=yes
138 | How much fluid (water, juice, 0.0 = less than 3 cups
coffee, tea, milk...) is 0.5=3to 5 cups
Consumed per day? 1.0 = more than 5 cups
139 | Mode of feeding 0 = unable to eat without assistance
1 = self-fed with some difficulty
2 = self-fed without any problem
140 | Self-view of nutritional status 0 = views self as being malnourished
1 =is uncertain of nutritional state
2 = views self as having no nutritional
problem
141 | In comparison with other people | 0.0 = not as good
of the same age, how does the 0.5 = does not know
patient consider his / her health | 1.0 = as good
status? 2.0 = better
142 | Mid-arm circumference (MAC) | 0.0 = MAC less than 21
in cm 0.5 =MAC 21 to 22
1.0 = MAC greater than 22
143 | Calf circumference (CC) in cm 0 = CC less than 31

1 = CC 31 or greater

total screening score

total assessment (max. 30 points)

malnutrition indicator score

> 24 points well-nourished---------------- 1
17 to 23.5 points at risk of malnutrition------------------ 2
< 17 points malnourished--------------=----ecmeomeee—- 3
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Simplified Nutritional Appetite Questionnaire (SNAQ)

S.no

question Coding and category

SCore

144

My appetite is | Very poor --------------=----eeemo-- 1
Poor----------- -2
Average---------- - 3
GOOd-----mm e 4
Very good---------------omoeeee - 5

145

When [ eat I feel full after eating only a few mouthfuls

I feel full After eating over half of a meal--
feel full After eating most of the meal----------------------—---
I hardly ever feel full------------— - oo

I feel full After eating about a third of my meal --------------

146

Food tastes Very bad-------------m-m oo

6 7 Y

Average---------- S 3

Y|
Very good- e 5

147

Normally I eat | Less than one meal a day--------------------—-- 1

one meal a day---------------
two meals a day--------------==---------

three meals a day-------------=--=--m-mmmmmemme - 4

more than three meals a day-----------

Total score

Score <= 14 risk for 5% wt loss within 6 month--------- 1

Score>14 NO TiSKe--mmmmmmmmmmm e
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ANNEX [11- Consent form (Amharic version)

A%.0 ANA 2z0CHTE PUNLTA0 S T
PTGk AmPAL avlB: 04 FLTVE aomPEe WG PO P ( PATICT TCTIP)
PhEF A1L:- PP E AMPAL avlB

MG BATAT N9} - LOAA:: Ak (1AL AN 2zaCHT PUNLTAN M T/ 0F AChT 9290 TI°UCT

h&A N9NELa. PG vl heANAND: 10h:: PALIPETT hae )T (FavAnt hLOREF@. h 60 %avt (AL AUH
ACIPET PO aPMLP hELLAT 10 LY aPlEP° M.m,Fo1 hCIPEPTT APALS ¢AN PATP I ACET W 19.S T
ATILL POFAA:: LU ATIANT PACAL TATE NP FAP ANFPRA AADL:: APPIMLPPT POE AOHE 9PAT
AAAM<T MGG ARGHIG PPA0G NOL Y- AGPCAAT::

PTLNtATT 10T (L@ 09718 Drtd% 0BA 0L avmPd KTL407

CPGER GATT - RHLYU TS PS GATT (A4S0 ANA (190 heA D97 P99.94 ALIPT AL Phav D1 U353 TITGTHS
PATP M U337 ALAN 9L TFT aPANLe ao(d.CF AT Y 994017 10
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